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this freezing of the surface soil, ea ecially where con- 
tinuing over so long a period as notex abovo, may injure 
the hair roots near the surface of the ground and thus 
weaken the tree. 
TABLE 5.-Efect vf mi-er r,cy on anmrsrt of tcmprraturt, OF., ,itiriwioij 

mar ground. 
lAvernge mintmim tempersturc on clear nights.] 

SHELTERED TnERMOMETERS. 

: North plot. I South plot. 

Dothplotsiuco~ercrop ____.._.._.. 31.51 30 .71  - 0 . 8 :  30.9 m i /  -u.s 
North plot in covcr crop: south plot I 

r1-n dtivatiou .._......_........ i %.o i 2 i .o  i +() .I  I ' I  28.2 23.1 i -0.t 
I I i I I 

UNSHELTERED TKERMOMETERS. 
----- 

1 k o r t h  ~ d o l .  I South plot. 

Hothplots!ncorererop ............ I 3.11 27.8 '  - 1 . 6 i  3 . 3 1  27.1 -1.2 

C l e m  cultivation ..................! z5.4 25.5 1 +0.1 i 23.0 I 22.4 -1.5 I North plot in cover crop; south plot I I 
. - 

The unshelt,erecl thermometers sliow this in n somc- 
what greater degree. (See Tables 4 a.nd 5.) 

The bare soil probably was warmed up to a depth of 3 
or 3 inches during the day, and t.his heat was conducted 
to the surfwe during t,he night., partially ma.intaining the 
tern erature of the surface layer of air. On t.he other 
hnn f; , the corer crop ehsded t.he soil, prevent.ing its 
warming up to any considerable extent during the day ant1 
also acted as an insulating a.gent between t.he surfnce of 
the soil m d  tho surface hyer of the air durin 

It is not possible t.o draw :I definite conc usion from 
obserrnbions covering only one frost season, but all tlic 
evidence obt.ained thus fnr indicates thn.t, a coyer crop 
has little effect on t,he temperature R few feet a.l)ove the 
ground. If this conclusion is borne out by experimeiits. 
which it is hoped t.0 carry out in later seasons, any in- 
creased damage t o  fruit, by frost in a. cowr-crcippetl 
citrus grove must be att,ributed to some other agrnc*>- 
than a depression of t,he air temperature by the cover 
crop. If the greater dania e found in cover-cropped 
groves can not be esplaincf by natural differences in 
temperature, due to difference in elevntion or othcr 
such cause, t.he answer may bo found iii u physiologicnl 
effect of the cover crop on the tree. 

F the night. 

One of the principal effects of the coTer crop on t.he 
temperatmure is due to its shadin the ground and thus 

effect is discounted, however, in n citrus ove of old 

iinn of the prouncl and prevent the sun's rays from 
worining the soil t,ci t.he estent that would be t.he case if 
there were no trees present. It rendily can be seen t.hnt 
tlie effect of 11. cover crop in depressing the temperature 
on a clear, cnlni iiiuht would he grettter in a grove of 
young trees, :ind s d l  grelttm in nn n.lfnlfa field, without 
t.rees. 

.in intcrcsting point. brought out in this work was the 
fnct t h i t  thcrc: n-n.s 110 tem erstiire inversion within 5 

mas n tliffcrencc of ncarly n degree between the %foot 
ahelt.er nnd the. ground shelter while the cover crop 
rsninineil, but. this cliff erence clisn pettrecl entirely when 
tile cover crop wis removed. TIis is brought out in  
Table 5. 

preventing tlie wirniing of t,he soi P during t,he day. This 

trees, because the trees themselvss shsde a F a.rge propor- 

feet of tha ground o w r  tlie c f e2i.n cult,irat.ed a.ren. There 

A SECOND EXPERIMENT ON COVER CROPS. 

A second csperioicnt with the object. of determining 
the influence of ;I w \ w r  crop on the frost hazard was 
vwrries on by Jir. Erkley S. Ellison, observer, U. Y. 
\Veat.hcr Bureriu, on the pro erty of the Fontana Farnis 
(lo., nenr Font'ann, Cnlif. d a t .  sctt.lement is situated in 
trstreine sout.liern San Boriinrdino County nbout -15 
iiiilcs due eilst, of t.lia town of  San Bernnrdino. 

Blr. Ellison's ohser\-at.ions were made at. the 5-foot 
level :ibovc the ground on ti, clcan cultirut,ed mea cmd 
on one t.hwt, w-tis covered w-it.h 
tion of the esperimental plot 
observations continued. His 
0\1m \\-ortls follo\v : 

l h u l t s  nbtained in ihie experiment. tend t.cJ show that a cw.-er mop 
incrrsses the frost hazard. although tho ainoimt of the inrrcme is RO 
finial1 a8 to be prwtir$ly nogligihle. - i t .  a distance of 5 fpnt aborc 
the ground, t.hc Iciwtwng of t r:~npcrartt.ure arnoiiiits to le= t h n  half B 
tirgwe F. Also the durcttion of critiml ternpomtures is not affected 
to any pmct.ics.l estcnt r c g i i d l w  of tlic condition of tlir. fiurf:tw. 
wliethcr croppc.d or clean. 

It. miglii. he that. whcn large arim XI'C plaiitd to ('over c.mps ilic 
influciire on the tcnipcraturc would bc more morked, but it j R  thc 
wiitw's hclief r.hat ( w n  then no coiixiderablc! infiuenr-e wvuld result, 
d u c ~  tn t h r .  relatively ernall effcct detected when B plot of 5 acrw is 
11rtv1 as a tiasis oi comparison. 

?;ilice 1.licl effect. of B cover crop, although  mall, can be noted at. a11 
I levation of 3 feel, there is rpason to suppsc that from that height 
i1iJu-n t.o the surfwe of the ground a givrater induenc-e would be exerted. 
'rhr rc.aiilta of this cxperinlent can not. t.hcrefore. be coiicrtrurd to lit 
I lie wwv of P grower who hrul a c-onsiderable portion of his crop l ~ l o w  i he 
.-,-foot Iravcl. Yi'ithin ihe cxwcr crop itsrli tile irtflrirwr-e of the vgetn- 
tion is probalrl!- grrat---two or three degmes at least '* * *. 

-A. b. H. 
CALCULATING TEMPERATURE EXTREYES I N  SPOKANE COUNTY, WASH. 

I$- E. >I. I<EYs~;.x, Mcteordogisl. 
[Wcnthw Riircau. 9pnk?rr.~ X a 4 1 . ,  L'rlohrr 19. 1920.] 

Whatever degree of success was attained in tempera- 
ture calculations in Spokane County last spring cninr as  
a by-product, of tho snrvey.work wthorized here hy the 
Chicf of Bureau. The original stiinulus for undertaking 
these calculations came from a ersonal knowledge of tlic 
work being done in southern gregon nntl Cdiforniii l ~ y  
Meteorologist Flo?-d D. Young. This stinidus wnc; in- 
tensified by the various inspirntionnl and very prnci icul 
articles in MONTHLY W~:a~rrEr. RI.:VIEN- SjL'r1xEmxr 
No. 18 (Predicting Ilinimum Temperatures From Hygro- 
metric Data). The scope wns greiitly augmented by the 

willing :ind ncciirn te clericwl work clone hJ- Observer 
FrnnIc B. \Vhitne>-, spccinlly aissiyed to oirl in tbc survey. 

SCOPE OF IO%! TEJfl'ER.\TL-RI.: SURI'EY. 

Spokaiic C'onnty. 5 I inilcs long and 36 miles broad, 
touching Irlnlio c ~ i i  the carat. renclies within 66 miles of the 
(hii:tclizin hortlcr. 111 the survcy lasting froni Apiil 0 to 
.Iuiic 13 tenipenlture rccords w r ~  ohtttincd from nine 
strLtions outside of Sp)k:mc, n.liic.li is iienr the center of 
the county. Five of tliesc were in Spokane Vslley enst of 


